Introduction
Organotin(IV) complexes o f substituted hydroxylamines (or hydroxamic acids) have received considerable attention [1] [2] [3] [4] [5] , because of their po tential biological properties arising out of the com bined effects o f pharmaceutical and biocidal prop erties o f the hydroxamic acids [6] [7] [8] [9] and organotin moieties [10] [11] [12] [13] , respectively. A very similar group of substituted hydroxylamines, viz. N-arylsulphonyl hydroxylamines [14] , have attract ed little attention [4] in this respect. We, therefore, report here the synthesis of a few organotin(IV) com pounds derived from them, and a ligand ex change reaction.
Experimental
Dibutyltin dichloride (Alfa, U.S.A.) and diphenyltin dichloride (Merck, F.R .G .) were used as received. All solvents and chemicals were of re agent grade quality, and the solvents were dried by usual methods.
Infrared spectra were recorded (in the range 4000-300 cm "1) as KBr pellets on a Beckman 20A or a Perkin-Elm er 597 or 883 spectrophotometer, and 'H N M R spectra were recorded on a Varian T-60A or a Hitachi R-600 or a Jeol JNM FX 100 spectrometer in CDC13 using TMS as internal re ference.
Preparation o f ligands
The following ligands have been prepared by condensing arylhydroxylamines with arylsulpho-* Reprint requests to Prof. M. K. Das.
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Preparation o f the diorganotin( IV ) bis( N-arylsulphonyl-N-arylhy dr oxy laminates)
Diorganotin(IV) dichloride, R2SnCl2 (R = C6H 5, «-C4H 9) (3.44 g for R = C6H 5; 3.04 g for R = n-C4H 9; 10 mmol), and the appropriate hydroxylamine (P s-P H A H , 4.98 g; T s-P H A H , 5.26 g; Ts-4M ePH A H , 5.54 g; 20 mmol) were taken in dry benzene (100 ml) in a two-neck flask (250 cm3), fitted with a reflux condenser having a fused CaCl2 drying tube on the top of it. To this, anhydrous triethylamine (2.22 g, 22 mmol) diluted with ben zene (10 ml) was added dropwise with constant stirring from a pressure equalizing dropping fun nel. The mixture was refluxed on a w ater bath for 4 h in order to ensure complete reaction. After cooling to room tem perature, the precipitated silky-white triethylamine hydrochloride was separated by suction filtration. On removal of the solvent on a rotary evaporator, the com pounds in their crude form were obtained as pasty masses. The pasty mass was then triturated several times with petroleum ether (4 0 -6 0 °C) and then refrig erated for several days while keeping it under pe troleum ether to obtain a solid mass. The solid masses were then recrystallized from a suitable sol vent (Table I) . (2.13 g, 10 mmol) in dry benzene (80 ml) was refluxed for 5 h on a water bath. When the reaction was over, the reaction mixture was concentrated to ca. 15 ml, to which about the equal volume of ethanol was added, and the mixture was refrigerat ed for a week, when a solid was precipitated (yield 70%). This was filtered and recrystallized from methanol to yield a colourless crystalline sub stance (yield 50%), melting at 155-156 °C (lit. [3] 153-155 °C). Analytical data, physical properties and other pertinent inform ation of the com pounds prepared are given in Table I . During the reactions, diorganotin(IV) dichlorides, ligands and triethylamine were taken in the mole ratio of 1:2:2. The HC1 lib erated in the reaction was removed as triethyl amine hydrochloride (insoluble in benzene at room temperature), the form ation o f which was the driving force for the completion o f the reac tion. The diphenyltin derivatives are quite stable towards air and moisture, whereas the dibutyltin analogues undergo slow hydrolysis on exposure to the atmosphere for a long time. They are also unstable towards alcohol, undergoing solvolysis. Thus, attempts to purify the dibutyltin com pounds from hot methanol produced dibutyltin(IV) dimethoxide as evident from elemental analysis and physical properties.
Results and Discussion
Infrared spectra of the diorganotin(IV) deriva tives do not show any band due to v (O -H ), which occur in the range 3425-3275 cm "1 in the parent ligands, thus indicating that the reactions had tak en place through the replacement of the N -O H hydrogen by the organotin moiety. Relevant group frequencies are shown in Table II . The vas(S 0 2) and vs(S 0 2) bands have been assigned in the ranges 1352-1345 and 1180-1179 cm -1, re spectively, for R 2S 0 2N (R !)0 H (R 1 = C6H 5; R 2 = />-ClC6H4, /7-N02C6H4) [ 14] and at 1345 -1320 and 1172-1160 cm "1 " for R2SO ,N (R ')O H (R 2 = C H 3, C6H 5; R 1 = H ,C H 3) [15] . Thus the vas(S 0 2) and vs(S 0 2) modes in the organotin(IV) derivatives are assigned to the bands at 1380-1330 and 1170 -1150 cm -1, respectively (Table II) [15]. The v(Sn-C ) (butyl) and v(S n-C ) (phenyl) modes in the diorganotin(IV) derivatives were found at 590-585 and 400-395 cm " 1 and are in conformity with the values reported in the litera ture for various organotin complexes [3, 16, 17 ]. An analogous com pound, (C H 3)3Sn(TsPHA), has been reported [4] , but no infrared data. The v(Sn-O ) modes occur at 475-440 cm "1 (Table II) , in analogy with those o f the diorganotin deriva tives of N-acyl-N-arylhydroxylamines [2, 3] and organotin acetylacetonates [18] , The diorganotin(IV) bis(N-arylsulphonylhydroxylaminates) can exist in m -octahedral (A) or trans-octahedral (B) configurations through SO, and NO bonding. On the basis of group theoretical predictions, a transoctahedral (B) structure may be suggested for the complexes, since only one Sn-C and one S n-O stretching mode could be identified, although dis torted rram'-octahedral or even cz's-octahedral strucutres may not be ruled out, similar to those found for the diorganotin(IV) bis(N-acyl-N-organylhydroxylaminates) [2, 3, 19, 20] and diphenyltin(IV) bis(acetylacetonates) and -bis(oxinates) [21] .
The 'H N M R spectra present no unusual fea tures. The butyl groups absorb at <50.92-0.93 as triplets for the methyl protons, and < 5 1.20-1.86 as multiplets for the methylene protons. The aryl p ro tons absorb over the range <57.0-7.73 as complex signals.
Ligand Exchange Reaction
Transform ation reactions involving organotin moieties in which dibutyltin(IV)(salicylate) may be R -n -C^H 9 , C6H5-R1 = H, R = H R1 = H, R = 4 -M e R1 = U -M e,R2= 4 -M e converted to dibutyltin(IV)(catecholate) by ligand exchange are known [22] . The intermolecular li gand exchange reaction between R 2Sn(acac)2 (R = C H 3, C6H 5) and free acetylacetone has been stud ied [23, 24] . Ligand exchange reactions involving the replacement of a hydroxylamine group by a halogen or a pseudohalogen have also been report ed [5] . In the ligand exchange reaction studied here, a representative com pound ( The reaction product diphenyltin(IV) bis(N-benzoylphenylhydroxylaminate) has been fully charac terized by melting point, infrared and 'H N M R spectra, and by compairing the data with those of an authentic sample prepared from diphenyltin(IV) dichloride and N-benzoylphenylhydroxylamine [1] [2] [3] . The results of this typical experiment indicate that the N-acyl-N-arylhydroxylamines are stronger ligands than the N-arylsulphonyl-N-arylhydroxylamines towards organotin moities. An intermolecular mechanism involving the breakage of a S n-O S bond to yield a five-coordinate intermediate, which reacts with the incoming N-benzoylphenyl hydroxylamine with the simultaneous replacement of a TsPHAH ligand may be proposed on the basis of a mechanism of ligand exchange proposed for Sn(IV) and diorganotin(IV) acetylacetonates with free acetylacetone [23, 24] .
